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336. Gauss* investigated the potential of the magnetism at a point P on the supposition that it was distributed irregularly throughout the earth. To effect this he used a formula equivalent to that given in Art. 283, viz.
J +&c.........(1),
where a is the radius and r the distance of P from the centre of the earth. If the causes of magnetism are inside the earth the second of these series alone is to be retained. When P is at a great distance from the attracting mass, this reduces to ZQa/r. It follows that ZQa is the attracting mass and is therefore zero. After some preliminary trials Gauss decided that it would be sufficient for a first approximation to retain only the terms up to and including (a/r)\ This is to be regarded as a trial solution to be accepted or rejected after a comparison of its results with the observed facts of magnetism. With this Hunted value of F the theoretical components of force in three rectangular directions can be found by differentiation. Let the directions be, one parallel, a second perpendicular to the meridian, and a third vertical. Eepresenting these components by X, Y, Z} the declination 8 of the needle and the clip i are given by (Ar--f-1"2) tairi = Z~ and X tan 8 = F. The values of the declination, dip, and intensity were known in Gauss' time at nearly 100 places. The observations at 12 of these (properly chosen) were used to determine the 24 unknown constants which occurred in the functions ZL &c. Gauss then tabulated side by side the observed and computed values of the declination, dip and intensity at 91 places on the surface of the earth, so that an easy comparison could be made.
337. In general the agreement was so accurate as to leave no doubt on the fundamental correctness of the theory. The observations made since Gauss' time are also in sufficient accordance with the theory. The small diseoniaw-es which remain are ascribed by Gauss partly to errors in the observations and partly to the fact that all the observations used do not correspond to the same year. The terms beyond the fourth order in (1) may have sensible effects and possibly other less influential causes of magnetism may exist.
** Gauss' paper is translated in Taylor's Scientific Memoir*, vol. IL, 1841.